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FIG. 4 



ATGGACAAAACTCACACATGTCCACCTTGTCCAGCTCCGGAACTCCTGGGGGGACCGTCA 

X + + + -- h + + 60 

TACCTGTTTTGAGTGTGTACAGGTGGAACAGGTCGAGGCCTTGAGGACCCCCCTGGCAGT 

MDKTHTC P P C PAPELLGGPS 

GTCTTCCTCTTCCCCCCAAAACCCAAGGACACCCTCATGATCTCCCGGACCGCTGAGGTC 

61 + + + + + + 120 

CAGAAGGAGAAGGGGGGTTTTGGGTTCCTGTGGGAGTACTAGAGGGCCTGGGGACTCCAG 

VFLFPPKPKDTLMISRTPEV 

ACATGCGTGGTGGTGGACGTGAGCCACGAAGACCCTGAGGTCAAGTTCAACTGGTACGTG 

121 + + + + + + 180 

TGTACGCACCACCACCTGCACTCGGTGCTTCTGGGACTCCAGTTCAAGTTGACCATGCAC 

TCVVVDVSHEDPEVKFNWYV 

GACGGCGTGGAGGTGCATAATGCCAAGACAAAGCCGCGGGAGGAGCAGTACAACAGCACG 

181 + + + + + + 240 

CTGCCGCACCTCCACGTATTACGGTTCTGTTTCGGCGCCCTCCTCGTCATGTTGTCGTGC 

DGVEVHNAKTKPREEQYNST 

TACCGTGTGGTCAGCGTCCTCACCGTCCTGCACCAGGACTGGCTGAATGGCAAGGAGTAC 

241 + + + + + + 300 

ATGGCACACCAGTCGCAGGAGTGGCAGGACGTGGTCCTGACCGACTTACCGTTCCTCATG 

Y. RVVSVLTVLHQDWLNGKEY 

AAGTGCAAGGTCTCCAACAAAGCCCTCCCAGCCCCCATCGAGAAAACCATCTCCAAAGCC 

301 + + + + + + 360 

TTCACGTTCCAGAGGTTGTTTCGGGAGGGTCGGGGGTAGCTCTTTTGGTAGAGGTTTCGG 

KCKVSNKALPAPIEKTI SKA 

AAAGGGCAGCCCCGAGAACCACAGGTGTACACCCTGCCCCCATCCCGGGATGAGCTGACC 

361 + + + + + + 420 

TTTCCCGTCGGGGCTCTTGGTGTCC AC ATGTGGGACGGGGGTAGGGCCCTACTC GAC TGG 

KGQ PRE PQVYTL P P S RD E LT 

AAGAACCAGGTCAGCCTGACCTGCCTGGTCAAAGGCTTCTATCCCAGCGACATCGCCGTG 

421 + + + + + + 480 

TTCTTGGTCCAGTCGGACTGGACGGACCAGTTTCCGAAGATAGGGTCGCTGTAGCGGCAC 

m 

KNQVSLTCLVKGFYPSDIAV 

GAGTGGGAGAGCAATGGGCAGCCGGAGAACAACTACAAGACCACGCCTCCCGTGCTGGAC 

481 + + + + + + 540 

CTCACCCTCTCGTTACCCGTCGGCCTCTTGTTGATGTTCTGGTGCGGAGGGCACGACCTG 

EWESNGQPENNYKTTPPVLD 

TCCGACGGCTCCTTCTTCCTCTACAGCAAGCTCACCGTGGACAAGAGCAGGTGGCAGCAG 

541 + + + + + + 600 

AGGCTGCCGAGGAAGAAGGAGATGTCGTTCGAGTGGCACCTGTTCTCGTCCACCGTCGTC 

SDGSFFLYSKLTVDKSRWQQ 

GGGAACGTCTTCTCATGCTCCGTGATGCATGAGGCTCTGCACAACCACTACACGCAGAAG 

601 + + + + + " " + 660 

CCCTTGC AGAAGAGTAC GAGGC ACTAC GTACTCCGAGACGTGTTGGTGATGTGCGTCTTC 

GNVFSC SVMHEALHNHYTQK 

AGCCTCTCCCTGTCTCCGGGTAAA 

661 + + 684 

TCGGAGAGGGACAGAGGCCCATTT 
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FIG. 7 



Xbal 
I 

TCTAGATTTGTTTTAACTAATTAAAGGAGGAATAACATATGGACAAAACTCACACATGTC 
1 + + + + + + 60 

AGATCTAAACAAAATTGATTAATTTCCTCCTTATTGTATACCTGTTTTGAGTGTGTACAG 

MDKTHTC P - 

CACCTTGTCCAGCTCCGGAACTCCTGGGGGGACCGTCAGTCTTCCTCTTCCCCCCAAAAC 

61 + + + + + + 120 

GTGGAACAGGTCGAGGCCTTGAGGACCCCCCTGGCAGTCAGAAGGAGAAGGGGGGTTTTG 
PC PAPELLGGPSVF LFP PKP- 

CCAAGGACACCCTCATGATCTCCCGGACCCCTGAGGTCACATGCGTGGTGGTGGACGTGA 

121 + + + + + + 180 

GGTTCCTGTGGGAGTACTAGAGGGCCTGGGGACTCCAGTGTACGCACCACCACCTGCACT 
KDTLMISRTPEVTCVVVDVS- 

GCCACGAAGACCCTGAGGTCAAGTTCAACTGGTACGTGGACGGCGTGGAGGTGCATAATG 

181 + + + + + * 240 

CGGTGCTTCTGGGACTCCAGTTCAAGTTGACCATGCACCTGCCGCACCTCCACGTATTAC 
HBO PEVKFNWYVDGVEVHNA- 

CCAAGACAAAGCCGCGGGAGGAGCAGTACAACAGCACGTACCGTGTGGTCAGCGTCCTCA 

241 + + + + + + 300 

GGTTCTGTTTCGGCGCCCTCCTCGTCATGTTGTCGTGCATGGCACACCAGTCGCAGGAGT 
KTKPRBBQYMSTYRVVSVLT- 

CCGTCCTGCACCAGGACTGGCTGAATGGCAAGGAGTACAAGTGCAAGGTCTCCAACAAAG 

301 + + + + + + 360 

GGCAGGACGTGGTCCTGACCGACTTACCGTTCCTCATGTTCACGTTCCAGAGGTTGTTTC 
VLHQDWLN GKEYKCKVSNKA- 

CCCTCCCAGCCCCCATCGAGAAAACCATCTCCAAAGCCAAAGGGCAGCCCCGAGAACCAC 

361 + + + * + + 420 

GGGAGGGTCGGGGGTAGCTCTTTTGGTAGAGGTTTCGGTTTCCCGTCGGGGCTCTTGGTG 
LPAPIEKTI S KAKGQ PRE P Q - 

AGGTGTACACCCTGCCCCCATCCCGGGATGAGCTGACCAAGAACCAGGTCAGCCTGACCT 

421 + + + + + + 480 

TCCACATGTGGGACGGGGGTAGGGCCCTACTCGACTGGTTCTTGGTCCAGTCGGACTGGA 
VYTLPPSRDELTKNQVS LTC* 

GCCTGGTCAAAGGCTTCTATCCCAGCGACATCGCCGTGGAGTGGGAGAGCAATGGGCAGC 

481 + + + + + + 540 

CGGACCAGTTTCCGAAGATAGGGTCGCTGTAGCGGCACCTCACCCTCTCGTTACCCGTCG 
L V K G F Y PSDIAVE WESNGQ P - 

CGGAGAACAACTACAAGACCACGCCTCCCGTGCTGGACTCCGACGGCTCCTTCTTCCTCT 

541 + + + + + + 600 

GCCTCTTGTTGATGTTCTGGTGCGGAGGGCACGACCTGAGGCTGCCGAGGAAGAAGGAGA 
ENNYKTTPPVLDS0GS F F L Y - 

ACAGCAAGCTCACCGTGGACAAGAGCAGGTGGCAGCAGGGGAACGTCTTCTCATGCTCCG 

601 + + + + + + 660 

TGTCGTTCGAGTGGCACCTGTTCTCGTCCACCGTCGTCCCCTTGCAGAAGAGTACGAGGC 
S KLTVDKSRWQQGNVFSC S V - 

TGATGCATGAGGCTCTGCACAACCACTACACGCAGAAGAGCCTCTCCCTGTCTCCGGGTA 

661 + + + + + - + 720 

ACTACGTACTCCGAGACGTGTTGGTGATGTGCGTCTTCTCGGAGAGGGACAGAGGCCCAT 
MHEALHNHYTQKSLSLS PGK- 

AAGGTGGAGGTGGTGGTATCGAAGGTCCGACTCTGCGTCAGTGGCTGGCTGCTCGTGCTT 

721 + + + + + + 780 

TTCCACCTCCACCACCATAGCTTCCAGGCTGAGACGCAGTCACCGACCGACGAGCACGAA 

GGGGGX EG PTLRQWbAARA * - 
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FIG. 8 



I 

TCTAGATTTGTTTTAACTAATTAAAGGAGGAATAACATATGGACAAAACTCACACATGTC 
1 + + + + + + 60 

AGATCTAAACAAAATTGATTAATTTCCTCCTTATTGTATACCTGTTTTGAGTGTGTACAG 

MDKTHTC P - 

CACCTTGTCCAGCTCCGGAACTCCTGGGGGGACCGTCAGTCTTCCTCTTCCCCCCAAAAC 

61 + + + + + + 120 

GTGGAACAGGTCGAGGCCTTGAGGACCCCCCTGGCAGTCAGAAGGAGAAGGGGGGTTTTG 
PCPAPELLGGPSVFLFPPKP- 

CCAAGGACACCCTCATGATCTCCCGGACCCCTGAGGTCACATGCGTGGTGGTGGACGTGA 

121 + + + + + + 180 

GGTTCCTGTGGGAGTACTAGAGGGCCTGGGGACTCCAGTGTACGCACCACCACCTGCACT 
KDTLMISRTPEVTC VVVDVS- 

GCCACGAAGACCCTGAGGTCAAGTTCAACTGGTACGTGGACGGCGTGGAGGTGCATAATG 

181 + + + + + + 240 

CGGTGCTTCTGGGACTCCAGTTCAAGTTGACCATGCACCTGCCGCACCTCCACGTATTAC 
HBO PEVKFNWYVDGVEVHNA- 

CCAAGACAAAGCCGCGGGAGGAGCAGTACAACAGCACGTACCGTGTGGTCAGCGTCCTCA 

241 + + + + + + 300 

GGTTCTGTTTCGGCGCCCTCCTCGTCATGTTGTCGTGCATGGCACACCAGTCGCAGGAGT 
KTKPREEQYNSTYRVVSVLT- 

CCGTCCTGCACCAGGACTGGCTGAATGGCAAGGAGTACAAGTGCAAGGTCTCCAACAAAG 

301 + + + + + + 360 

GGCAGGACGTGGTCCTGACCGACTTACCGrrCCTCATGTTCACGTTCCAGATCTTGTTTC 
VLHQDWLNGKEYKCKVSNKA- 

CCCTCCCAGCCCCCATCGAGAAAACCATCTCCAAAGCCAAAGGGCAGCCCCGAGAACCAC 

361 + + + + + + 420 

GGGAGGGTCGGGGGTAGCTCTTTTGGTAGAGGTTTCGGTTTCCCGTCGGGGCTCTTGX3TG 
LPAPIEKTI SKAKGQPRE P Q - 

AGGTGTACACCCTGCCCCCATCCCGGGATGAGCTGACCAAGAACCAGGTCAGCCTGACCT 

421 + + + + + + 480 

TCCACATGTGGGACGGGGGTAGGGCCCTACTCGACTGGTTCTTGGTCCAGTCGGACTGGA 
VYTLP PSRDELTKNQVS LTC* 

GCCTGGTCAAAGGCTTCTATCCCAGCGACATCGCCGTGGAGTGGGAGAGCAATGGGCAGC 

481 - + + + + + + 540 

CGGACCAGTTTCCGAAGATAGGGTCGCTGTAGCGGCACCTCACCCTCTCGTTACCCGTCG 
LVKGFY PSDIAVEWESNGQ P- 

CGW3AGAACAACTACAAGACCACGCCTCCCGTGCTGGACTCCGACGGCTCCTTCTTCCTCT 

541 + + + + + + 600 

GCCTCTTGTTGATGTTCTGGTGCGGAGGGCACGACCTGAGGCTGCCGAGGAAGAAGGAGA 
ENNYKTTPPVLDSDGSFFLY- 

ACAGCAAGCTCACCGTGGACAAGAGCAGGTGGCAGCAGGGGAACGTCTTCTCATGCTCCG 

601 + + + + + + 660 

TGTCGTTCGAGTGGCACCTGTTCTCGTCCACCGTCGTCCCCTTGCAGAAGAGTACGAGGC 
SKLTVDKSRWQQGNVFSCSV- 

TGATGCATGAGGCTCTGCACAACGACTACACGCAGAAGAGCCTCTCCCTGTCTCCGGGTA 

661 + + + --- + + + 720 

ACTACGTACTCCGAGACGTGTTGGTGATGTGCGTCTTCTCGGAGAGGGACAGAGGCCCAT 
MHBALHNHYTQKSLSLS PGK- 

AAGGTGGAGGTGGTGGTATCGAAGGTCCGACTCTGCGTCAGTGGCTGGCTGCTCGTGCTG 

721 + + - - + + + 780 

TTC C ACCTCC ACC ACCATAGCTTCC AGGCTGAGACGC AGTCACCGACCGACGAGC ACGAC 
GGGGGIEGPTLRQWLAARAG- 

GTGGTGGAGGTGGCGGCGGAGGTATTGAGGGCCCAACCCTTCGCCAATGGCTTGCAGCAC 

781 + + + + + + 840 

CACCACCTCCACCGCCGCCTCCATAACTCCCGGGTTGGGAAGCGGTTACCGAACGTCGTG 
GGGGGGGIEG PTLRQWLAAR- 

BamHI 
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GCGCATAATCTCGAGGATCCG 
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FIG. 9 

Xbal 1 1 " 

TCTAGATTTGTTTTAACTAATTAAAGGAGGAATAACATATGATCGAAGGTCCGACTCTGC 

1 + + + + + + 60 

AGATCTAAACAAAATTGATTAATTTCCTCCTTATTGTATACTAGCTTCCAGGCTGAGACG 

MIEGPTLR- 

GTCAGTGGCTGGCTGCTCGTGCTGGCGGTGGTGGCGGAGGGGGTGGCATTGAGGGCCCAA 

61 + + + + + + 120 

CAGTCACCGACCGACGAGCACGACCGCCACCACCGCCTCCCCCACCGTAACTCCCGGGTT 
QWLiAARAGGGGGGGGI EG PT- 

CCCTTCGCCAATGGCTTGCAGCACGCGCAGGGGGAGGCGGTGGGGACAAAACTCACACAT 

12 1 + + + + + + 180 

GGGAAGCGGTTACCGAACGTCGTGCGCGTCCCCCTCCGCCACCCCTGTTTTGAGTGTGTA 
LRQWLAARAGG GGGDKTHTC- 

GTCCACCTTGCCCAGCACCTGAACTCCTGGGGGGACCGTCAGTTTTCCTCTTCCCCCCAA 

18i + + + : + + + 240 

CAGGTGGAACGGGTCGTGGACTTGAGGACCCCCCTGGCAGTCAAAAGGAGAAGGGGGGTT 
PPCPAPELLGGPSVFLFPPK- 

AACCCAAGGACACCCTCATGATCTCCCGGACCCCTGAGGTCACATGCGTGGTGGTGGACG 

241 + + + + + + 300 

TTGGGTTCCTGTGGGAGTACTAGAGGGCCTGGGGACTCCAGTGTACGCACCACCACCTGC 
PKDTLMI SRTPEVTCVVVDV- 

TGAGCCACGAAGACCCTGAGGTCAAGTTCAACTGGTACGTGGACGGCGTGGAGGTGCATA 

301 + + + + + + 360 

ACTCGGTGCTTCTGGGACTCCAGTTCAAGTTGACCATGCACCTGCCGCACCTCCACGTAT 
S HEDPEVKFNWYVDGVEVHN- 

ATGCCAAGACAAAGCCGCGGGAGGAGCAGTACAACAGCACGTACCGTGTGGTCAGCGTCC 

361 + + + + + + 420 

TACGGTTCTGTTTCGGCGCCCTCCTCGTCATGTTGTCGTGCATGGCACACCAGTCGCAGG 
AKTKPREBQYNSTYRVV SVL- 

TCACCGTCCTGCACCAGGACTGGCTGAATGGCAAGGAGTACAAGTGCAAGGTCTCCAACA 

421 + + + + + + 480 

AGTGGCAGGACGTGGTCCTGACCGACTTACCGTTCCTCATGTTCACGTTCCAGAGGTTGT 
TVLHQDWLNGKEYKC KV SNK- 

AAGCCCTCCCAGCCCCCATCGAGAAAACCATCTCCAAAGCCAAAGGGCAGCCCCGAGAAC 

481 + + + + + + 540 

TTCGGGAGGGTCGGGGGTAGCTCTTTTGGTAGAGGTTTCGGTTTCCCGTCGGGGCTCTTG 
ALPAPIEKTISKAKGQ PREP* 

CACAGGTGTACACCCTGCCQCCATCCCGGGATGAGCTGACCAAGAACCAGGTCAGCCTGA 

541 + + + + + + 600 

GTGTCCACATGTGGGACGGGGGTAGGGCCCTACTCGACTGGTTCTTGGTCCAGTCGGACT 
QVYTLP PSRDELTKNQVS L T - 

CCTGCCTGGTCAAAGGCTTCTATCCCAGCGACATCGCCGTGGAGTGGGAGAGCAATGGGC 

601 + + + + + + 660 

GGACGGACCAGTTTCCGAAGATAGGGTCGCTGTAGCGGCACCTCACCCTCTCGTTACCCG 
C LVKGFY PSDIAVEWE 3 N G Q - 

AGCCGGAGAACAACTACAAGACCACGCCTCCCGTGCTGGACTCCGACGGCTCCTTCTTCC 

661 + + + + + + 720 

TCGGCCTCTTGTTGATGTTCTGGTGCGGAGGGCACGACCTGAGGCTGCCGAGGAAGAAGG 
PENNYKTTPPVLDSDGSFFI*- 

TCTACAGCAAGCTCACCGTGGACAAGAGCAGGTGGCAGCAGGGGAACGTCTTCTCATGCT 

721 + + + + + + 780 

AGATGTCGTTCGAGTGGCACCTGTTCTCGTCCACCGTCGTCCCCTTGCAGAA'SAGTACGA 
YSKLTVDKSRWQQGNVFSCS- 

CCGTGATGCATGAGGCTCTGCACAACCACTACACGCAGAAGAGCCTCTCCCTGTCTCCGG 

781 + + + + + + 840 

GGCACTACGTACTCCGAGACGTGTTGGTGATGTGCGTCTTCTCGGAGAGGGACAGAGGCC 
VMHEALHNHYTQKSLSLS P G - 

BamHZ 

i 

GTAAATAATGGATCC 

841 + 855 

CATTTATTACCTAGG 
K * 
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FIG. 10 

TCTAGATTTGTTTTAACTAATTAAAGGAGGAATAACATATGATCGAAGGTCCGACTCTGC 

1 + + + + + + 60 

AGATCTAAACAAAATTGATTAATTTCCTCCTTATTGTATACTAGCTTCCAGGCTGAGACG 

MIEGPTLR- 

GTCAGTGGCTGGCTGCTCGTGCTGGTGGAGGCGGTGGGGACAAAACTCACACATGTCCAC 

51 + + + + + + 120 

CAGTCACCGACCGACGAGCACGACCACCTCCGCCACCCCTGTTTTGAGTGTGTACAGGTG 
QWLAARAGGGGGDKTHTC P P - 

CTTGCCCAGCACCTGAACTCCTGGGGGGACCGTCAGTTTTCCTCTTCCCCCCAAAACCCA 

121 + + + + + + 180 

GAACGGGTCGTGGACTTGAGGACCCCCCTGGCAGTCAAAAGGAGAAGGGGGGTTTTGGGT 
C PAPELLGGPSVFLFPPKPK- 

AGGACACCCTCATGATCTCCCGGACCCCTGAGGTCACATGCGTGGTGGTGGACGTGAGCC 

181 + + + + + + 240 

TCCTGTGGGAGTACTAGAGGGCCTGGGGACTCCAGTGTACGCACCACCACCTGCACTCGG 
DTLMISRTPEVTCVVVDVSH- 

ACGAAGACCCTGAGGTCAAGTTCAACTGGTACGTGGACGGCGTGGAGGTGCATAATGCCA 

241 + + + + + + 300 

TGCTTCTGGGACTCCAGTTCAAGTTGACCATGCACCTGCCGCACCTCCACGTATTACGGT 
EDPEVKFNWYVDGVEVHNAK- 

AGACAAAGCCGCGGGAGGAGCAGTACAACAGCACGTACCGTGTGGTCAGCGTCCTCACCG 

301 + + + + + + 360 

TCTGTTTCGGCGCCCTCCTCGTCATGTTGTCGTGCATGGCACACCAGTCGCAGGAGTGGC 
TKPREEQYNSTYRVVSVLTV- 

TCCTGCACCAGGACTGGCTGAATGGCAAGGAGTACAAGTGCAAGGTCTCCAACAAAGCCC 

361 --■ + + - + ♦ + + 420 

AGGACGTGGTCCTGACCGACTTACCGTTCCTCATGTTCACGTTCCAGAGGTTGTTTCGGG 
LHQDWLNG KEYKCKVSNKAL- 

TCCCAGCCCCCATCGAGAAAACCATCTCCAAAGCCAAAGGGCAGCCCCGAGAACCACAGG 

421 + + + + + - -+ 480 

AGGGTCGGGGGTAGCTCTTTTGGTAGAGGTTTCGGTTTCCCGTCGGGGCTCTTGGTGTCC 
PAPIEKTISKAKGQPREPQV- 

TGTACACCCTGCCCCCATCCCGGGATGAGCTGACCAAGAACCAGGTCAGCCTGACCTGCC 

481 + + + + + + 540 

ACATGTGGGACGGGGGTAGGGCCCTACTCGACTGGTTCTTGGTCCAGTCGGACTGGACGG 
YTIiPPSRDELTKNQVSLTCL- 

TGGTCAAAGGCTTCTATCCCAGCGACATCGCCGTGGAGTGGGAGAGCAATGGGCAGCCGG 

541 + + + + + + 600 

ACCAGTTTCCGAAGATAGGGTCGCTGTAGCGGCACCTCACCCTCTCGTTACCCGTCGGCC 
VKGPYPSDIA VEWESNGQPE- 

AGAACAACTACAAGACCACGCCTCCCGTGCTGGACTCCGACGGCTCCTTCTTCCTCTACA 

501 + + + + + + 660 

TCTTGTTGATGTTCTGGTGCGGAGGGC ACG AC C TGAGGCTGCC G AGGAAGAAGGAGATGT 
NNYKTT PPVLDSDGS P PLYS- 

GCAAGCTCACCGTGGACAAGAGCAGGTGGCAGCAGGGGAACGTCTTCTCATGCTCCGTGA 

661 + + + + + + 720 

- CGTTCGAGTGGCACCTGTTCTCGTCCACCGTCGTCCCCTTGCAGAAGAGTACGAGGCACT 
KLTVDKSR WQQGNVPSCSVM- 

TGCATGAGGCTCTGCACAACCACTACACGCAGAAGAGCCTCTCCCTGTCTCCGGGTAAAT 

721 + + + * + + 780 

ACGTACTCCGAGACGTGTTGGTGATGTGCGTCTTCTCGGAGAGGGACAGAGGCCCATTTA 
HEALHNHYTQKSLSLSPGK*- 

BamHI 
I 

AATGGATCC 

781 789 

TTACCTAGG 
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FIG. 13 

TCTAGATTTGTTTTAACTAATTAAAGGAGGAATAACATATGGACAAAACTCACACATGTC 

1 + + + + + + 60 

AGATCTAAACAAAATTGATTAATTTCCTCCTTATTGTATACCTGTTTTGAGTGTGTACAG 

MDKTHTCP- 
CACCTTGTCCAGCTCCGGAACTCCTGGGGGGACCGTCAGTCTTCCTCTTCCCCCCAAAAC 

5! + + + + + + 120 

GTGGAACAGGTCGAGGCCTTGAGGACCCCCCTGGCAGTCAGAAGGAGAAGGGGGGTTTTG 
PC PAPELLGGPSVFLFPPKP- 

CCAAGGACACCCTCATGATCTCCCGGACCCCTGAGGTCACATGCGTGGTGGTGGACGTGA 

121 + + + + + + 180 

GGTTCCTGTGGGAGTACTAGAGGGCCTGGGGACTCCAGTGTACGCACCACCACCTGCACT 
K D T Ir M I SRT PBVTC VVVDVS- 

GCCACGAAGACCCTGAGGTCAAGTTCAACTGGTACGTGGACGGCGTGGAGGTGCATAATG 

181 + + + + + + 240 

CGGTGCTTCTGGGACTCCAGTTCAAGTTGACCATGCACCTGCCGCACCTCCACGTATTAC 
HED PEVKFNWYVDGVEVHNA- 

CCAAGACAAAGCCGCGGGAGGAGCAGTACAACAGCACGTACCGTGTGGTCAGCGTCCTCA 

24i + + + + + + 300 

GGTTCTGTTTCGGCGCCCTCCTCGTCATGTTGTCGTGCATGGCACACCAGTCGCAGGAGT 
KTKPREEQYNSTYRVVSVLT- 

CCGTCCTGCACCAGGACTGGCTGAATGGCAAGGAGTACAAGTGCAAGGTCTCCAACAAAG 

301 + + + + : + - • 360 

GGCAGGACGTGGfCCTGACCGACTTACCGTTCCTCATGTTCACGTTCCAGAGGTTGTTTC 
V LHQDWLNGKEYKC K V S N K A - 

CCCTCCCAGCCCCCATCGAGAAAACCATCTCCAAAGCCAAAGGGCAGCCCCGAGAACCAC 

361 + + + + + + 420 

GGGAGGGTCGGGGGTAGCTCTTTTGGTAGAGGTTTCG^ 

L PAPIEKTI SKAKGQPREPQ- 

AGGTGTACACCCTGCCCCCATCCCGGGATGAGCTGACCAAGAACCAGGTCAGCCTGACCT 

421 - + + + + + + 480 

TCCACATGTGGGACGGGGGTAGGGCCCTACTCGACTGGTTCTTGGTCCAGTCGGACTGGA 
VYTLPPSRDELTKNQVSLTC- 



481 



GCCTGGTCAAAGGCTTCTATCCCAGCGACATCGCCGTGGAGTGGGAGAGCAATGGGCAGC 

+ + + + + + 540 

CGGACCAGTTTCCGAAGATAGGGTCGCTGTAGCGGCACCTCACCCTCTCGTTACCCGTCG 

LVKGFY PSD IAVEWESNGQP- 
CGGAGAACAACTACAAGACCACGCCTCCCGTGCTGGACTCCGACGGCTCCTTCTTCCTCT 

541 + + + + + + 600 

GCCTCTTGTTGATGTTCTGGTGCGGAGGGCACGACCTGAGGCTGCCGAGGAAGAAGGAGA 
ENNYKTTPPVLDSDGSFFIjY* 

ACAGCAAGCTCACCGTGGACAAGAGCAGGTGGCAGCAGGGGAACGTCTTCTCATGCTCCG 

gOi + + + + * + 660 

TGTCGTTCGAGTGGCACCTGTTCTCGTCCACCGTCGTCCCCTTGCAGAAGAGTACGAGGC 
S KLTVDKSRWQQGNVF SC SV- 

TGATGCATGAGGCTCTGCACAACCACTACACGCAGAAGAGCCTCTCCCTGTCTCCGGGTA 

661 + + + + + + 720 

ACTACGTACTCCGAGACGTGTTGGTGATGTGCGTCTTCTCGGAGAGGGACAGAGGCCCAT 

MHEALHNHYTQKSliSLS P G K - 

AAGGTGGAGGTGGTGGTGGAGGTACTTACTC1TGCCACTTCGGCCCGCTGACTTGGGTTT 

721 + + + + + + 780 

TTCCACCTCCACCACCACCTCCATGAATGAGAACGGTGAAGCCGGGCGACTGAACCCAAA 
GGGGGGGTY S C H F G PLTWVC- 

BamHX 
I 

GCAAACCGCAGGGTGGTTAATCTCGTGGATCC 

781 + + + -- 812 

CGTTTGGCGTCCCACCAATTAGAGCACCTAGG 

K P Q G G * 
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r FIG. 14 

TCTAGATTTGTTTTAACTAATTAAAGGAGCAATAACATATGGGAGGTACTTACTCTTGCC 

X + + + + + + 60 

AGATCTAAACAAAATTGATTAATTTCCTCCTTATTGTATACCCTCCATGAATGAGAACGG 

MGGTYSCH- 

ACTTCGGCCCGCTGACTTGGGTATGTAAGCCACAAGGGGGTGGGGGAGGCGGGGGGGACA 

51 + + + + + + 120 

TGAAGCCGGGCGACTGAACCCATACATTCGGTGTTCCCCCACCCCCTCCGCCCCCCCTGT 
FG PLTWVC KPQGGGGGGGDK- 

AAACTCACACATGTCCACCTTGCCCAGCACCTGAACTCCTGGGGGGACCGTCAGTTTTCC 

121 + + + + + + 180 

TTTGAGTGTGTACAGGTGGAACGGGTCGTGGACTTGAGGACCCCCCTGGCAGTCAAAAGG 
THTC P PC PAPELLGGPSVFL- 

TCTTCCCCCCAAAACCCAAGGACACCCTCATGATCTCCCGGACCCCTGAGGTCACATGCG 

181 - - + + + + + + 240 

AGAAGGGGGGTTTTGGGTTCCTGTGGGAGTACTAGAGGGCCTGGGGACTCCAGTGTACGC 
F P PKPKDTLMI SRTPEVTCV- 

TGGTGGTGGACGTGAGCCACGAAGACCCTGAGGTCAAGTTCAACTGGTACGTGGACGGCG 
241 + + + + + + 300 

accaccacctgcactcggtck:ttctgggactccagttcaagttgaccatgcacctgccgc 
v v d v shed pevkfnwyvdgv- 

tggaggtgcataatgccaagacaaagccgcgggaggagcagtacaacagcacgtaccgtg 

3Q1 + + + + - - ~ + + 360 

ACCTCCACGTATTACGGTTCTGTTTCGGCGCCCTCCTCGTCATGTTGTCGTGCATGGCAC 
EVHNAKTKPREEQYNSTYRV- 

TGGTCAGCGTCCTCACCGTCCTGCACCAGGACTGGCTGAATGGCAAGGAGTACAAGTGCA 

361 + - + + ♦ + 420 

ACCAGTCGCAGGAGTGGCAGGACGTGGTCCTGACCGACTTACCGTTCCTCATGTTCACGT 
VSVLTVLH QDWLNGKEY KCK- 



421 



AGGTCTCCAACAAAGCCCTCCCAGCCCCCATCGAGAAAACCATCTCCAAAGCCAAAGGGC 

+ + + + + + 480 

TCCAGAGGTTGTTTCGGGAGGGTCGGGGGTAGCTCTTTTGGTAGAGGTTTCGGTTTCCCG 
VSNKALPAPIEKTI SKAKGQ- 



AGCCCCGAGAACCACAGGTGTACACCCTGCCCCCATCCCGGGATGAGCTGACCAAGAACC 

481 + + + + + + 540 

TCGGGGCTCTTGGTGTCCACATGTGGGACGGGGGTAGGGCCCTACTCGACTGGTTCTTGG 

PREPQVYTLPPSRDELTKNQ- 

AGGTCAGCCTGACCTGCCTGGTCAAAGGCTTCTATCCCAGCGACATCGCCGTGGAGTGGG 

541 + 4- + + + + 600 

TCCAGTCGGACTGGACGGACCAGTTTCCGAAGATAGGGTCGCTGTAGCGGCACCTCACCC 
VS LTCLVKGFY PSDIAVEWE- 

AGAGCAATGGGCAGCCGGAGAACAACTACAAGACCACGCCTCCCGTGCTGGACTCCGACG 

601 + + + + + 660 

TCTCGTTACCCGTCGGCCTCTTGTTGATGTTCTGGTGCGGAGGGCACGACCTGAGGCTGC 
SNGQPENNYKTTPPVIiDSDG- 

GCTCCTTCTTCCTCTACAGCAAGCTCACCGTGGACAAGAGCAGGTGGCAGCAGGGGAACG 

661 + + + ♦•.....-•- + .---- + 720 

CGAGGAAGAAGGAGATGTCGTTCGAGTGGCACCTGTTCTCGTCCACCGTCGTCCCCTTGC 
S F F L Y 3 KLTVD K 3 RWQ ffG-NV- 

TCTTCTCATGCTCCGTGATGCATGAGGCTCTGCACAACCACTACACGCAGAAGAGCCTCT 

72 i + + + + + + 780 

AGAAGAGTACGAGGCACTACGTACTCCGAGACGTGTTGGTGATGTGCGTCTTCTCGGAGA 
FSCSVMHEALHNHYTQKSLS- 

BamHI 
I 

CCCTGTCTCCGGGTAAATAATGGATCC 

781 ♦ + 807 

GGGACAGAGGCCCATTTATTACCTAGG 
L S P G K * 
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FIG. 15 

TCTAGATTTGAGTTTTAACTTTTAGAAGGAGGAATAAAATATGGGAGGTACTTACTCTTG 

X + + ■*• + + + 60 

AGATCTAAACTCAAAATTGAAAATCTTCCTCCTTATTTTATACCCTCCATGAATGAGAAC 
b MGGTYSC 

CCACTTCGGCCCACTGACTTGGGTTTGCAAACCGCAGGGTGGCGGCGGCGGCGGCGGTGG 

61 + + + + + + 120 

GGTGAAGCCGGGTGACTGAACCCAAACGTTTGGCGTCCCACCGCCGCCGCCGCCGCCACC 
b H FG PLTWVC K PQGGGGGG'GG 

TACCTATTCCTGTCATTTTGGCCCGCTGACCTGGGTATGTAAGCCACAAGGGGGTGGGGG 

121 + + + + + + 180 

ATGGATAAGGACAGTAAAACCGGGCGACTGGACCCATACATTCGGTGTTCCCCCACCCCC 
b TYSCHFGPLTWVCKPQGGGG 

AGGCGGGGGGGACAAAACTCACACATGTCCACCTTGCCCAGCACCTGAACTCCTGGGGGG 

181 + + + + + + 240 

TCCGCCCCCCCTGTTTTGAGTGTGTACAGGTGGAACGGGTCGTGGACTTGAGGACCCCCC 
b GGGDKTHTCPPCPAPELLGG 

ACCGTCAGTTTTCCTCTTCCCCCCAAAACCCAAGGACACCCTCATGATCTCCCGGACCCC 

241 + + + + + 300 

TGGCAGTCAAAAGGAGAAGGGGGGTTTTGGGTTCCTGTGGGAGTACTAGAGGGCCTGGGG 
b pSVFLFPPKPKDTLMISRTP- 

TGAGGTCACATGCGTGGTGGTGGACGTGAGCCACGAAGACCCTGAGGTCAAGTTCAACTG 

301 + + + + + + 360 

ACTCCAGTGTACGCACCACCACCTGCACTCGGTGCTTCTGGGACTCCAGTTCAAGTTGAC 
b EVTCVVVDVSHBDPBVKFMW- 

GTACGTGGACGGCGTGGAGGTGCATAATGCCAAGACAAAGCCGCGGGAGGAGCAGTACAA 

361 + + + + + + 420 

CATGCACCTGCCGCACCTCCACGTATTACGGTTCTGTTTCGGCGCCCTCCTCGTCATGTT 
b YVDGVEVHNAKTKPREEQYN 

CAGCACGTACCGTGTGGTCAGCGTCCTCACCGTCCTGCACCAGGACTGGCTGAATGGCAA 

421 + + + + + + 480 

GTCGTGCATGGCACACCAGTCGCAGGAGTGGCAGGACGTGGTCCTGACCGACTTACCGTT 
b STYRVVSVLTVLHQDWLNGK 

GGAGTACAAGTGCAAGGTCTCCAACAAAGCCCTCCCAGCCCCCATCGAGAAAACCATCTC 

481 + + + + + + 540 

CCTCATGTTCACGTTCCAGAGGTTGTTTCGGGAGGGTCGGGGGTAGCTCTTTTGGTAGAG 
b EYKCKVSNKALPAPIBKTIS- 

CAAAGCCAAAGGGCAGCCCCGAGAACCACAGGTGTACACCCTGCCCCCATCCCGGGATGA 

541 + + + +• + 600 

GTTTCGGTTTCCCGTCGGGGCTCTTGGTGTCCACATGTGGGACGGGGGTAGGGCCCTACT 
b KAKGQPREPQVYTLPP3RDE- 

GCTGACCAAGAACCAGGTCAGCCTGACCTGCCTGGTCAAAGGCTTCTATCCCAGCGACAT 

601 + + + + + + 660 

CGACTGGTTCTTGGTCCAGTCGGACTGGACGGACCAGTTTCCGAAGATAGGGTCGCTGTA 

b LTKNQV SLTC LVKGFY P SD I 

CGCCGTGGAGTGGGAGAGCAATGGGCAGCCGGAGAACAACTACAAGACCACGCCTCCCGT 

661 + + + + + — + 720 

GCGGCACCTCACCCTCTCGTTACCCGTCGGCCTCTTGTTGATGTTCTGGTGCGGAGGGCA 

b AVBWESNGQ PENNYKTT PPV 

GCTGGACTCCGACGGCTCCTTCTTCCTCTACAGCAAGCTCACCGTGGACAAGAGCAGGTG 

72i + + + + •- + + 780 

CGACCTGAGGCTGCCGAGGAAGAAGGAGATGTCGTTCGAGTGGCACCTGTTCTCGTCCAC 
b LDSDGSFFI*YSKliTVDK3RW- 

GCAGCAGGGGAACGTCTTCTCATGCTCCGTGATGCATGAGGCTCTGCACAACCACTACAC 

781 + + + + + + 840 

CGTCGTCCCCTTGCAGAAGAGTACGAGGCACTACGTACTCCGAGACGTGTTGGTGATGTG 
b QQGNVFSCSVMHEALHNHYT 

BamHI 

I 

GCAGAAGAGCCTCTCCCTGTCTCCGGGTAAATAATGGATCC 

841 + + + ; + • 881 

CGTCTTCTCGGAGAGGGACAGAGGCCCATTTATTACCTAGG 

b QKSLSLSPGK* 
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FIG. 16 



I 

TCTAGATTTGTTTTAACTAATTAAAGGAGGAATAACATATGGACAAAACTCACACATGTC 
1 + + + + + + 60 

AGATCTAAACAAAATTGATTAATTTCCTCCTTATTGTATACCTGTTTTGAGTGTGTACAG 
c MD KTHTC P * 

CACCTTGCCCAGCACCTGAACTCCTGGGGGGACCGTCAGTTTTCCTCTTCCCCCCAAAAC 

61 + + + + + 120 

GTGGAACGGGTCGTGGACTTGAGGACCCCCCTGGCAGTCAAAAGGAGAAGGGGGGTTTTG 
C PCPAPELLGGPSVFLFPPKP- 

CCAAGGACACCCTCATGATCTCCCGGACCCCTGAGGTCACATGCGTGGTGGTGGACGTGA 
121 + + + + + + 180 

GGTTCCTGTGGGAGTACTAGAGGGCCTGGGGACTCCAGTGTACGCACCACCACCTGCACT 
c KDTLMISRTPEVTCVVVDVS- 

GCCACGAAGACCCTGAGGTCAAGTTCAACTGGTACGTGGACGGCGTGGAGGTGCATAATG 

181 + + + + + + 240 

CGGTGCTTCTGGGACTCCAGTTCAAGTTGACCATGCACCTGCCGCACCTCCACGTATTAC 
C HBDPEVKFNWYVDGVEVHNA- 

CCAAGACAAAGCCGCGGGAGGAGCAGTACAACAGCACGTACCGTGTGGTCAGCGTCCTCA 

241 + + + + + + 300 

GGTTCTGTTTCGGCGCCCTCCTCGTCATGTTGTCGTGCATGGCACACCAGTCGCAGGAGT 
C KTKPREBQYNSTYRVVSVLT- 

CCGTCCTGCACCAGGACTGGCTGAATGGCAAGGAGTACAAGTGCAAGGTCTCCAACAAAG 
301 + + + + + 360 

GGCAGGACGTGGTCCTGACCGACTTACCGTTCCTCATGTTCACGTTCCAGAGGTTGTTTC 
C VliHQDWLNGKEYKCKVSNKA- 

CCCTCCCAGCCCCCATCGAGAAAACCATCTCCAAAGCCAAAGGGCAGCCCCGAGAACCAC 
361 + + + + + + 420 

GGGAGGGTCGGGGGTAGCTCTTTTGGTAGAGGTTTCGGTTTCCCGTCGGGGCTCTTGGTG 
c L PAPIEKTISKAKGQPRE PQ* 

AGGTGTACACCCTGCCTCCATCCCGGGATGAGCTGACCAAGAACCAGGTCAGCCTGACCT 
421 + + + + + + 480 

TCCACATGTGGGACGGAGGTAGGGCCCTACTCGACTGGTTCTTGGTCCAGTCGGACTGGA 
C VYTLPPSRDELTKNQVSLTC- 

GCCTGGTCAAAGGCTTCTATCCCAGCGACATCGCCGTGGAGTGGGAGAGCAATGGGCAGC 
481 + + + + + + 540 

CGGACCAGTTTCCGAAGATAGGGTCGCTGTAGCGGCACCTCACCCTCTCGTTACCCGTCG 
C LVKGFYPSDIAVEWESNGQP- 

CGGAGAACAACTACAAGACCACGCCTCCCGTGCTGGACTCCGACGGCTCCTTCTTCCTCT 

541 + + + + + + 600 

GCC TCTTGTTG ATGTTC TGGTGC GG AGGGC AC G AC C TG AG GCTGC C G AGG AAG AAGGAG A 
C ENNYKTTPPVLDSDGSPFLY* 

ACAGCAAGCTCACCGTGGACAAGAGCAGGTGGCAGCAGGGGAACGTCTTCTCATGCTCCG 
601 + + + + + + 660 

TGTCGTTCGAGTGGCACCTGTTCTCGTCCACCGTCGTCCCCTTGCAGAAGAGTACGAGGC 
C SKIiTVDKSRWQQGNVFSCSV- 

TGATGCATGAGGCTCTGCACAACCACTACACGCAGAAGAGCCTCTCCCTGTCTCCGGGTA 
661 + + + --« + + + 720 

ACTACGTACTCCGAGACGTGTTGGTGATGTGCGTCTTCTCGGAGAGGGACAGAGGCCCAT 
C MHEALHNHYTQKSLSLSPGK- 

AAGGTGGAGGTGGTGGCGGAGGTACTTACTCTTGCCACTTCGGCCCACTGACTTGGGTTT 
721 + + + + + + 780 

TTCCACCTCCACCACCGCCTCCATGAATGAGAACGGTGAAGCCGGGTGACTGAACCCAAA 
c GGGGGGG'TYSCHFGPL'T W V C - 

GCAAACCGCAGGGTGGCGGCGGCGGCGGCGGTGGTACCTATTCCTGTCATTTTGGCCCGC 
781 + + + + + + 840 

CGTTTGGCGTCCCACCGCCGCCGCCGCCGCCACCATGGATAAGGACAGTAAAACCGGGCG 
C KPQGGGGGGGGTYSCHFGPL- 



BantHI 
I 

TGACCTGGGTATGTAAGCCACAAGGGGGTTAATCTCGAGGATCC 
841 + + + + 884 

ACTGGACCCATACATTCGGTGTTCCCCCAATTAGAGCTCCTAGG 
C TWVCKPQGG* 
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FIG. 17 A 



[Aa£II sticky end] 
(position #4358 in pAMG21) 



5 1 GC GTAAC GTATGC ATGGTCTCC - 

3 1 TGCACGCATTGCATACGTACCAGAGG - 



- CCATGCGAGAGTAGGGAACTGCCAGGCATCAAATAAAACGAAAGGCTCAGTCGAAAGACT - 

- GGTACGCTCTCATCCCTTGACGGTCCGTAGTTTATTTTGCTTTCCGAGTCAGCTTTCTGA - 

- GGGCCTTTCGTTTTATCTGTTGTTTGTCGGTGAACGCTCTCCTGAGTAGGACAAATCCGC - 

- CCCGGAAAGCAAAATAGACAACAAACAGCC ACTTGCGAGAGGACTCATCCTGTTTAGGCG - 

- CGGGAGCGGATTTGAACGTTGCGAAGCAACGGCCCGGAGGGTGGCGGGCAGGACGCCCGC - 

- GCCCTCGCCTAAACTTGCAACGCTTCGTTGCCGGGCCTCCC ACCGCCCGTCCTGCGGGCG - 

- CATAAACTGCCAGGCATCAAATTAAGCAGAAGGCCATCCTGACGGATGGCCTTTTTGCGT • 

- GTATTTGACGGTCCGTAGTTTAATTCGTCTTCCGGTAGGACTGCCTACCGGAAAAACGCA - 

- TTCTACAAACTCTTTTGTTTATTTTTCTAAATACATTCAAATATGGACGTCGTACTTAAC - 

- AAGATGTTTGAGAAAACAAATAAAAAGATTTATGTAAGTTTATACCTGCAGCATGAATTG - 

- TTTTAAAGTATGGGCAATCAATTGCTCCTGTTAAAATTGCTTTAGAAATACTTTGGCAGC - 

- AAAATTTCATACCCGTTAGTTAACGAGGACAATTTTAACGAAATCTTTATGAAACCGTCG - 

- GGTTTGTTGTATTGAGTTTCATTTGCGCATTGGTTAAATGGAAAGTGACCGTGCGCTTAC - 

- CCAAACAACATAACTCAAAGTAAACGCGTAACCAATTTACCTTTCACTGGCACGCGAATG - 

- TACAGCCTAATATTTTTGAAATATCCCAAGAGCTTTTTCCTTCGCATGCCCACGCTAAAC - 

- ATGTCGGATTATAAAAACTTTATAGGGTTCTCGAAAAAGGAAGCGTACGGGTGCGATTTG - 

- ATTCTTTTTCTCTTTTGGTTAAATCGTTGTTTGATTTATTATTTGCTATATTTATTTTTC - 

- TAAGAAAAAGAGAAAACCAATTTAGCAACAAACTAAATAATAAACGATATAAATAAAAAG - 

- GATAATTATCAACTAGAGAAGGAACAATTAATGGTATGTTCATACACGCATGTAAAAATA - 

- CTATTAATAGTTGATCTCTTCCTTGTTAATTACCATACAAGTATGTGCGTACATTTTTAT - 

- AACTATCTATATAGTTGTCTTTCTCTGAATGTGCAAAACTAAGCATTCCGAAGCCATTAT - 

- TTGATAGATATATCAACAGAAAGAGACTTACACGTTTTGATTCGTAAGGCTTCGGTAATA - 

- TAGC AGTATGAATAGGGAAACTAAACCCAGTGATAAGACCTGATGATTTCGCTTCTTTAA - 

- ATCGTCATACTTATCCCTTTGATTTGGGTCACTATTCTGGACTACTAAAGCGAAGAAATT - 

TTACATTTGGAGATTTTTTATTTACAGCATTGTTTTCAAATATATTCCAATTAATCGGTG- 
AATGTAAACCTCTAAAAAATAAATGTCGTAACAAAAGTTTATATAAGGTTAATTAGCCAC - 

AATGATTGGAGTTAGAATAATCTACTATAGGATCATATTTTATTAAATTAGCGTCATCAT- 
TTACTAACCTCAATCTTATTAGATGATATCCTAGTATAAAATAATTTAATCGCAGTAGTA- 

AATATTGCCTCCATTTTTTAGGGTAATTATCCAGAATTGAAATATCAGATTTAACCATAG- 
TTATAACGGAGGTAAAAAATCCCATTAATAGGTCTTAACTTTATAGTCTAAATTGGTATC- 

AATGAGGATAAATGATCGCGAGTAAATAATATTCACAATGTACCATTTTAGTCATATCAG- 
TTACTCCTATTTACTAGCGCTCATTTATTATAAGTGTTACATGGTAAAATCAGTATAGTC- 

ATAAGCATTGATTAATATCATTATTGCTTCTACAGGCTTTAATTTTATTAATTATTCTGT- 
TATTCGTAACTAATTATAGTAATAACGAAGATGTCCGAAATTAAAATAATTAATAAGACA- 

AAGTGTCGTCGGCATTTATGTCTTTCATACCCATCTCTTTATCCTTACCTATTGTTTGTC- 
TTCACAGCAGCCGTAAATACAGAAAGTATGGGTAGAGAAATAGGAATGGATAACAAACAG- 

GCAAGTTTTGCGTGTTATATATCATTAAAACGGTAATAGATTGACATTTGATTCTAATAA- 
C GTTC AAAAC GC AC AAT AT AT AGTAATT TT GCCATTATC T AACTGT AAAC TAAG ATT ATT - 
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FIG. 17B 



ATTGGATTTTTGTCACACTATTATATCGCTTGAAATACAATTGTTTAACATAAGTACCTG 
TAACCTAAAAACAGTGTGATAATATAGCGAACTTTATGTTAACAAATTGTATTCATGGAC 

TAGGATCGTACAGGTTTACGCAAGAAAATGGTTTGTTATAGTCGATTAATCGATTTGATT 
ATCCTAGCATGTCCAAATGCGTTCTTTTACCAAACAATATCAGCTAATTAGCTAAACTAA 

CTAGATTTGTTTTAACTAATTAAAGGAGGAATAACATATGGTTAACGCGTTGGAATTCGA 
GATCTAAACAAAATTGATTAATTTCCTCCTTATTGTATACCAATTGCGCAACCTTAAGCT 



Sac II 

GCTCACTAGTGTCGACCTGCAGGGTACCATGGAAGCTTACTCGAGGATCCGCGGAAAGAA 
CGAGTGATCACAGCTGGACGTCCCATGGTACCTTCGAATGAGCTCCTAGGCGCCTTTCTT 

GAAGAAGAAGAAGAAAGCCCGAAAGGAAGCTGAGTTGGCTGCTGCCACCGCTGAGCAATA 
CTTCTTCTTCTTCTTTCGGGCTTTCCTTCGACTCAACCGACGACGGTGGCGACTCGTTAT 

ACTAGCATAACCCCTTGGGGCCTCTAAACGGGTCTTGAGGGGTTTTTTGCTGAAAGGAGG 
TGATCGTATTGGGGAACCCCGGAGATTTGCCCAGAACTCCCCAAAAAACGACTTTCCTCC 

AAC CGCTCTTCACGCTCTTCACGC 3' [SAC 1 1 Sticky end] 

TTGGCGAGAAGTGCGAGAAGTG 5' (position #5904 in pAMG21) 



SUBSTITUTE SHEET (RULE 26) 



WO 00/24782 



19/37 



PCT/US99/25044 



20-, 
18- 

16- 
14 



12 



10- 



14 



12- 



10- 



8- 



FIG.18A- 1 



0 2 4 b 8 10 

Days after single injection # 

Fc - EMP 
EMPEMP - Fc 
Fc - EMPEMP 
- EMP-Fc 

FIG.18A-2 



Days after single injection 



SUBSTITUTE SHEET (RULE 26) 



1 r~ 1 i, i 

0 2 4 6 8 ~ 10 



Carrier 
Fc - EMP 
EMPEMP - Fc 
Fc - EMPEMP 
EMP - Fc 



WO 00/24782 



20/37 



PCT/US99/25044 



FIG.18A- 3 
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FIG. 19A 

Ndel 

CATATGGACAAAACTCACACATGTCCACCTTGTCCAGCTC gQ 
1 GTATACCTGTTTTGAGTGTGTACAGGTGGAACAGGTCGAGGCCTTGAGGACCC 

MDKTHTCPPCPAPELL GGP 
TCAGTCTTCCTCTTCCCCCCAAAACCCAAGGACACCCTCATGATCTCCCGGACCCCTGAG ^ 

6 1 AGTCAGAAGGAGAAGGGGGGTTTTGGOT 

SVFLFPPKPKDTLMISRTPE - 



12 



GTCACATGCGTGGTGGTGGACGTGAGCCACGAAGACCCTGAGGTCAAGTTCAACTGGTAC 
1 CAGTGTACGCACCACCACCTGCACTCGGTGCTTCTGGGACTCCAGTTCAAGTTGACCATC 
VTCVVVDVSHEDPEVKFN WY 
GTGGACGGCGTGGAGGTGCATAATGCCAAGACAAAGCCGCGGGAGGAGCAGTACAACAGC ^ 

1 8 1 cacctgccgcacctccac^ 

VDGVEVHNAKTKPREEQYNS - 

acgtaccgtgtckstcagcgtcctcaccgt^ 3 o o 

24 1 TGCATGGCACACCAGTCGCAGGAGTGGCAGGACGTGGTCCTGACCGACT 

TYRVVSVLTVLHQDWLNGKE 



3 



TAC AAGTGCAAGGTCTCCAACAAAGCCCTCCCAGCCCCCATCGAGAAAACCATC 3 & q 

1 ATGTTCACGTTCCAGAGGTTGTTTCGGGAGGGTCGGGGGTAG 

YKCKVSNKALPAPIEKTISK - 

GCCAAAGGGCAGCCCCGAGAACCACAGGTGTACACCCTGCCCCCATCCCGGGATGAGCTG 

361 cGGTTTCCCGTCGGGGCTCTTGGTGTeCACATGTGGGACGGGGGTAGGGCCCTA^ 

AKGQPREPQVYTLPPSRDEL - 

ACCAAGAACCAGGTCAGCCTGACCTGCCTGGTCAAAGGCTTCTATCCCAG^ ^ 

4 2 1 TGGTTCTTGGTCCAGTCGGACTGGACGGACC 

TKNQVSLTCLVKGFYPSDIA 

GTGGAGTGGGAGAGCAATGGGCAGCCGGAGAACAACTACAAGACCACGCCTCCCGT ^ 

4 8 1 c ACCTCACCCTCTCGTTACCCGTCGGCCTC 

VEWESNG QPBNNYKTTP-PVL-- 



54 



GACTCCGACGGCTCCTTCTTCCTCTACAGCAAGCTCACCGTGGACAAGAGCAGGTGGCAG & q q 
1 CTCAGGCTGCCGAGGAAGAAGGAGAT 



DSDGSFFLYSKLTVDKSRW 
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FIG. 19B 

CAGGGGAACGTCTTCTCATGCTCCGTGATGCATGAGGCTCTGCACAACCACTACACGCAG 

601 GTCCCCTTGCAGAAGAGTACGAGGCACTACGTACTCCGAGACGTGOT^ 

QGNVFSCSVMHEALHNHYTQ 

AAGAGCCTCTCCCTGTCTCCGGGTAAAGGTGGAGGTGGTGGTGACTTCCTGCCGCACTAC 

^k.— ^* t,„,„»«...»»+.«--»---»- + -* , "~"»*'*"'" + "" - "**""""^' 720 

661 TTCTCGGAGAGGGACAGAGGCCCATTTCCACCTCCA 

KSLSLSPGKGGGGGDFLPHY 

BamHI 
I 

AAAAAC ACCTCTCTGGGTC ACCGTCCGTAATGGATCC 

7 2x + + + '57 

TTTTTGTGGAGAGACCCAGTGGCAGGCATTACCTAGG 

KNTSLGHRP* 
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FIG. 20A 



Ndel 

CATATGGACTTCCTGCCG^ 6 0 

1 gtATACCTGAAGGACG^ 

MDFLPHYKNTSLGHRPGGG - 

GGTGGGGACAAAACTCACACATGTCCACCTTGCCCAGCACC^ ^ 
6 1 ccACCCCTOTTTTGAGTGTOTACAGGTGGAACGGGTCGTGGACTTGAGGACCCCCCTGGC 

GGDKTHTCPPCPAPELLGGP " 
TCAGTTTTCCTCTTCCCCCCAAAACCCAAGGACACCCTCAT ± q q 

■ 21 AGTCAAAAGGAGAAGGGGGGTTTTGGGT^ 

SVFLFPP. KPKDTLMISRTPE - 



18 



GTCACATGCGTGGTGGTGGACGTGAGCCACGAAGACCCTGAG^ ^ 

1 CAGTGTACGCACCACCACCTGCACTCGGTG^ 

VTCVVVDVSHEDPEVKFNWY - 

GTGGACGGCGTGGAGGTGCATAATGCCAAGACAAAGCCGCGGG^ ^ 

241 cacctgccgJa^^ 

VDGVEVHN AKTKPREEQYNS - 
ACGTACCGTGTGGTCAGCGTCCTCACCGTCCTGCACCAGGACTGGCTGAATGGCAAGGAG 3 & q 

301 tgcatggcaJ accagtcgcaggagtggcaggacgtggtcctgaccgacttaccgttcctc 



T Y 



RVVSVL TVLHQDWLNGKE 



TACAAGTGCAAGGTCTCCAACAAAGCCCTCCCAGCCCCCATCGAG^ ^ 

3 6 1 ATGTTCACOTTCC^ 

YKCKVSNKALPAPIEKTISK - 

GCCAAAGGGCAGCCCCGAGAACCACAGGTGTACACCCTGCCCCCATCCCGGGATGAGCTG ^ & q 

421 CGGTTTCCCCTCGG^ 

AKG QPREPQVYTLPPSRDEL - 

- ACCAAGAACCAGGTCAGCCTGACCTGCCTG^TCAAAGGCT ^ 

4 8 1 tggttcttgotccagtcggactggacggaJ cagtttccgaagatagggtcgctgtagcgg 

TKNQVSLTCLVK GFYPSDIA - 

gtggagtgggagagcaatgggcagccggagaacaactacaagaccacgc^ goo 

541 CACCTCACCCTCTCGTTACCCOT 

VEWESNGQPENNYKTTPPVL - 
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FIG. 20B 

GACTCCGACGGCTCCTTCTTCCTCTACAGCAAGCTCACCGTGGACAAGAGCAGGTGGCAG 

CTGAGGCTGCCGAGGAAGAAGGAGATGTCGTTCGAGTGGCACCTGTTCTCGTCCACCGTC 

DSDGSFFLYSKLTVDKSRWQ 

CAGGGGAACGTCTTCTCATGCTCCGTGATGCATGAGGCTCTGCACAACCACTACACGCAG 

661 + + + + +.-..-----+ 720 

GTCCCCTTGCAGAAGAGTACGAGGCACTACGTACTCCGAGACGTGTTGGTGATGTGCGTC 



Q G 



NVFSCSVMHEALHNHYTQ 



BamHI 

I 

AAGAGCCTCTCCCTGTCTCCGGGTAAATAATGGATCCGCGG 

721 . H .--i i .. -- + - 761 

TTCTCGGAGAGGGACAGAGGCCCATTTATTACCTAGGCGCC 

KSLSLSPGK* 
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FIG. 21A 



Ndel 

CATATGGACAAAACTCACACATGTCCACCTTGTCCAGCTCCGGAACTCCTGGGGGGACCG 

i + + + + "-■- + : + 

GTATACCTGTTTTGAGTGTGTACAGGTGGAACAGGTCGAGGCCTTGAGGACCCCCCTGGC 



MDKTHTCPPCPAPELLGGP 

TCAGTCTTCCTCTTCCCCCCAAAACCCAAGGACACCCTCATGATCTCCCGGACCCCTGAG 

61 + + + + + + 120 

AGTCAGAAGGAGAAGGGGGGTTTTGGGTTCCTGTGGGAGTACTAGAGGGCCTGGGGACTC 

SVFLFPPKPKDTLMISRTPE 

GTCACATGCGTGGTGGTGGACGTGAGCCACGAAGACCCTGAGGTCAAGTTCAACTGGTAC 

CAGTGTACGCACCACC ACCTGCACTCGGTGCTTCTGGGACTCCAGTTCAAGTTGACCATG 

VTCVVVDVSHEDPBVKFNWY 

GTGGACGGCGTGGAGGTGCATAATGCC AAGAC AAAGCCGCGGGAGGAGCAGTACAACAGC 

C ACCTGCCGCACCTCCACGTATTACGGTTCTGTTTCGGCGCCCTCCTCGTCATGTTGTCG 

VDGVEVHNAKTKPREEQYNS 

ACGTACCGTGTGGTCAGCGTCCTCACCGTCCTGCACCAGGACTGGCTGAATGGCAAGGAG 

TGCATGGCACACCAGTCGCAGGAGTGGCAGGACGTGGTCCTGACCGACTTACCGTTCCTC 



T Y R V 



VSVLTVLHQDWLNGKE 



TACAAGTGCAAGGTCTCCAACAAAGCCCTCCCAGCCCCCATCGAGAAAACCATCTCCAAA 

ATGTTCACGTTCCAGAGGTTGTTTCGGGAGGGTCGGGGGTAGCTCTTTTGGTAGAGGTTT 

YKCKVSNKALPAPIEKTISK 

GCCAAAGGGCAGCCCCGAGAACCACAGGTGTACACCCTGCCCCCATCCCGGGATGAGCTG 

CGGTTTCCCGTCGGGGCTCTTGGTGTCCACATGTGGGACGGGGGTAGGGCCCTACTCGAC 

AKGQPRBPQV YTLPPSRDEL 
ACCAAGAACCAGGTCAGCCTGACCTGCCTGGTCAAAGGCTTCTATCCCAGCGACATCGCC ^ g ^ 

421 TGGTTCTTGGTCCAGTCGGACTGGACGGACCAGTTTCCGAAGATAGGGTCGCTGTAGCGG 
TKNQVSLTCLVKGFYPS DIA 
GTGGAGTGGGAGAGCAATGGGCAGCCGGAGAACAACTACAAGACCACGCCTCCCGTGCTG 

4 CACCTCACCCTCTCGTTACCCGTCGGCCTCTTGTTGATGTTCTGGTGCGGAGGGCACGAC 



V E W E S 
GACTCCGACGGCTCC 



NGQPENNYKTTPPVL 
TTCTTCCTCTACAGCAAGCTCACCGTGGACAAGAGCAGGTGGCAG 



+ + + 



+ + 600 



541 CTG AGGCTGCCGAGGAAGAAGGAGATGTCGTTCGAGTGGCACCTGTTCTCGTCC ACCGTC 
DSDGSFFLYSKLTVDKSRWQ 
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FIG. 21B 



CAGGGGAACGTCTTCTCATGCTCCGTGATG^T^GGCTCT^AC^CCACTA^CG^G ^ 
GTCCCCTTGCAGAAGAGTA^GAGGCACTACGTACTCCGAGACGTGTTGGTGATGTGCGTC 
QGNVFSCSVMHEALHNHYTQ - 



AAGAGCCTCTCCCTGTCTCCGGGTAAAGGTGGAGGTGGTGGTTTCGAATGGA^ ? 2 q 

1 TTC tcggagagggacagagg^^ 

KSLSLSPGKGGGGGFEWTPG - 



BamHI 
I 



721 



TACTGGCAGCCGTACGCTCTGCCGCTGT AATGGATCCCTCGAG 
ATGACCGTCGGCATGCGAGACGGCGACATTACCTAGGGAGCTC 



YWQPYALPL* 
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FIG. 22A 



Ndel 

CATATGTTCGAATGGACCCCGGGTTACTGGCAGCCGTACGCTCTGCCGCTGGGTGGAGGC 

^ mmm + _..•-- + - + - + + - + 60 

GTATACAAGCTTACCTGGGGCCCAATGACCGTCGGCATGCGAGACGGCGACCCACCTCCG 



M F 



EWTPGYWQPYALPLGGG 



GGTGGGGACAAAACTCACACATGTCCACCTTGCCCAGCACCTGAACTCCTGGGGGGACCG 

+ + _ + + + +• 120 

CCACCCCTGTTTTGAGTGTGTACAGGTGGAACGGGTCGTGGACTTGAGGACCCCCCTGGC 



G G D 



KTHTCPPCPAPELLGGP 



TCAGTTTTCCTCTTCCCCCCAAAACCCAAGGACACCCTCATGATCTCCCGGACCCCTGAG 

121 + + + + - . + + 180 

AGTCAAAAGGAGAAGGGGGGTTTTGGGTTCCTGTGGGAGTACTAGAGGGCCTGGGGACTC 

SVFLFPPKPKDTLMISRTPE 

GTCACATGCGTGGTGGTGGACGTGAGCCACGAAGACCCTGAGGTCAAGTTCAACTGGTAC 

lgl + + + + + + 240 

CAGTGTACGCACCACCACCTGCACTCGGTGCTTCTGGGACTCCAGTTCAAGTTGACCATG 

VTCVVVDVSHEDPEV KFNWY 

GTGGACGGCGTGGAGGTGCATAATGCCAAGACAAAGCCGCGGGAGGAGC AGTACAAC AGC 

241 + + + + .-- + -.-------+ 300 

CACCTGCCGCACCTCCACGTATTACGGTTCTGTTTCGGCGCCCTCCTCGTCATGTTGTCG 

VDGVEVHNAKTKPREEQYNS 

ACGTACCGTGTGGTCAGCGTCCTCACCGTCCTGCACCAGGACTGGCTGAATGGCAAGGAG 

3 01 + + + * + + 360 

TGCATGGCACACCAGTCGCAGGAGTGGCAGGACGTGGTCCTGACCGACTTACCGTTCCTC 

TYRVVSVLTVLHQDWLN GKE 

TACAAGTGCAAGGTCTCCAACAAAGCCCTCCCAGCCCCCATCGAGAAAACCATCTCCAAA 

1 ATGTTCACGTTCCAGAGGTTGTTTCGGGAGGGTCGGGGGTAGCTCTTTTGGTAGAGGTTT 

YK CKVSNKALPAPIBKTISK 

GCCAAAGGGCAGCCCCGAGAACCACAGGTGTACACCCTGCCCCCATCCCGGGATGAGCTG 

421 - - - + + + + + 

CGGTTTCCCGTCGGGGCTCTTGGTGTCC ACATGTGGGACGGGGGTAGGGCCCTACTCGAC 

AKGQPRBPQVYTLPPSRDEL • 
ACCAAGAACCAGGTCAGCCTGACCTGCCTGGTCAAAGGCTTCTATCCCAGCGACATCGCC 
TGGTTCTTGGTCCAGTCGGACTGGACGGACCAGTTTCCGAAGATAGSGTCGCTGTAGCGG 
TKNQVSLTCLVKGFYPSDIA 
GTGGAGTGGGAGAGCAATGGGCAGCCGGAGAACAACTACAAGACCACGCCTCCCGTGCTG 
541 CACCTCACCCTCTCGTTACCCGTCGGCCTCTTGTTGATGTTCTGGTGCGGAGGGCACGAC 
VEWESNGQPENNYKTTPPVL 
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FIG. 22B 



GACTCCGACGGCTCCTTCTTCCTCTACAGCAAGCTCACCGTGGACAAGAGCAGGTGGCAG 



DSDGSFFLYSKLTVDKSRWQ 
CAGGGGAACGTCTTCTCATGCTCCGTGATGCATGAGGCTCTGCACAACCACTACACGCAG 



GTCCCCTTGCAGAAGAGTACGAGGCACTACGTACTCCGAGACGTGTTGGTGATGTGCGTC 
QGNVFSCSVMHEALHNHYTQ 

BamHI 

1 

AAGAGCCTCTCCCTGTCTCCGGGTAAATAATGGATCC 

721 - + + + 757 

TTCTCGGAGAGGGACAGAGGCCCATTTATTACCTAGG 

KSLSLSPGK* 



601 




+ + 



+ 660 



SUBSTITUTE SHEET (RULE 26) 



WO 00/24782 



30/37 



PCT/US99/25044 



FIG. 23A 



Ndel 
I 

CATATGGACAAAACTCACACATGTCCACCGTGCCCAGCACCTGAACTCCTGGGGGGACCG 

1 + + + + + - + 60 

GTATACCTGTTTTGAGTGTGTACAGGTGGCACGGGTCGTGGACTTGAGGACCCCCCTGGC 

MDKTHTCPPCPAPELLGGP 

TCAGTTTTCCTCTTCCCCCCAAAACCCAAGGACACCCTCATGATCTCCCGGACCCCTGAG 

61 + + + + + + 120 

AGTCAAAAGGAGAAGGGGGGTTTTGGGTTCCTGTGGGAGTACTAGAGGGCCTGGGGACTC 

SVFIiFPPKPKDTIjMISRTPE. 

GTCACATGCGTGGTGGTGGACGTGAGCCACGAAGACCCTGAGGTCAAGTTCAACTGGTAC 

121- + + + + + + 180 

CAGTGTACGCACCACCACCTGCACTCGGTGCTTCTGGGACTCCAGTTCAAGTTGACCATG 

VTCVVVDVSHEDPEVKFNWY 

GTGGACGGCGTGGAGGTGCATAATGCCAAGACAAAGCCGCGGGAGGAGCAGTACAACAGC 

131 + + + + + + 240 

CACCTGCCGCACCTCCACGTATTACGGTTCTGTTTCGGCGCCCTCCTCGTCATGTTGTCG 

VDGVEVHNAKTKP. REEQ YNS 

ACGTACCGTGTGGTCAGCGTCCTCACCGTCCTGCACCAGGACTGGCTGAATGGCAAGGAG 

241 + + + + + + 300 

TGCATGGCACACCAGTCGCAGGAGTGGCAGGACGTGGTCCTGACCGACTTACCGTTCCTC 

TYRVVSVLTVLHQDWLN GKE 

TACAAGTGCAAGGTCTCCAACAAAGCCCTCCCAGCCCCCATCGAGAAAACCATCTCCAAA 

301 + + + + + + 360 

ATGTTCACGTTCCAGAGGTTGTTTCGGGAGGGTCGGGGGTAGCTCTTTTGGTAGAGGTTT 

* 

YKCKVSNKALPAPIEKTISK 

GCCAAAGGGCAGCCCCGAGAACCACAGGTGTACACCCTGCCCCCATCCCGGGATGAGCTG 

361 + + + + + + 420 

CGGTTTCCCGTCGGGGCTCTTGGTGTCCACATGTGGGACGGGGGTAGGGCCCTACTCGAC 

AKGQPREPQVYTLPPSRDEL 

ACCAAGAACCAGGTCAGCCTGACCTGCCTGGTCAAAGGCTTCTATCCCAGCGACATCGCC 

421 + + + + + + 480 

TGGTTCTTGGTCCAGTCGGACTGGACGGACCAGTTTCCGAAGATAGGGTCGCTGTAGCGG 

TKNQVSLTCLVKGFYPSDIA 

GTGGAGTGGGAGAGCAATGGGCAGCCGGAGAACAACTACAAGACCACGCCTCCCGTGCTG 

481 + + + + --«~- + -_ + 540 

CACCTCACCCTCTCGTTACCCGTCGGCCTCTTGTTGATGTTCTGGTGCGGAGGGCACGAC 

VEWESNGQPENNYKTTPPVL 

GACTCCGACGGCTCCTTCTTCCTCTACAGCAAGCTCACCGTGGACAAGAGCAGGTGGCAG 

541 + + + + + + 600 

CTGAGGCTGCCGAGGAAGAAGGAGATGTCGTTCGAGTGGCACCTGTTCTCGTCCACCGTC 

DSDGSFFLYSKLTVDKSRWQ 
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FIG. 23B 



CAGGGGAACGTCTTCTCATGCTCCGTGATGCATGAGGCTCTGCACAACCACTACACGCAG 



QGNVFSCSVMHEALHNHYTQ 
AAGAGCCTCTCCCTGTCTCCGGGTAAAGGTGGTGGTGGTGGTGTTGAACCGAACTGTGAC 



KS LSLSPGKGGGGGVE PNCD 

BamHI 
I 

ATCCATGTTATGTGGGAATGGGAATGTTTTGAACGTCTGTAACTCGAGGATCC 

+ + + + + 773 

TAGGTACAATACACCCTTACCCTTACAAAACTTGCAGACATTGAGCTCCTAGG 

IHVMWEWBCFERL * 



601 




+ 660 



661 




+ 720 
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FIG. 24A 



Ndel 

I 

CATATGGTTGAACCGAACTGTGACATCCATGTTATGTGGGAATGGGAATGTTTTGAACGT 
1 +- + + + + + 60 

GTATACCAACTTGGCTTGACACTGTAGGTACAATACACCCTTACCCTTACAAAACTTGCA 

MVE PNCDIHVMWEWEC FER 

CTGGGTGGTGGTGGTGGTGACAAAACTCACACATGTCCACCGTGCCCAGCACCTGAACTC 

61 + + + + + + 120 

GACCCACCACCACCACCACTGTTTTGAGTGTGTACAGGTGGCACGGGTCGTGGACTTGAG 

LrGGGGGDKTHTCPPCPAPEL 

CTGGGGGGACCGTCAGTTTTCCTCTTCCCCCCAAAACCCAAGGACACCCTCATGATCTCC 

121 + + + + + + 180 

GACCCCCCTGGCAGTCAAAAGGAGAAGGGGGGTTTTGGGTTCCTGTGGGAGTACTAGAGG 

LGGPSVFLFPPKPKDTLMIS 

CGGACCCCTGAGGTCACATGCGTGGTGGTGGACGTGAGCCACGAAGACCCTGAGGTCAAG 

181 + + + + + + 240 

GCCTGGGGACTCCAGTGTACGCACCACCACCTGCACTCGGTGCTTCTGGGACTCCAGTTC 

RTPEVTCVVVDVSHEDPEVK 

TTCAACTGGTACGTGGACGGCGTGGAGGTGCATAATGCCAAGACAAAGCCGCGGGAGGAG 

241 + + + + + + 300 

AAGTTGACCATGCACCTGCCGCACCTCCACGTATTACGGTTCTGTTTCGGCGCCCTCCTC 

FNWYVDGVEVHNAKTK PR-BE 



CAGTACAACAGCACGTACCGTGTGGTCAGCGTCCTCACCGTCCTGCACCAGGACTGGCTG 

301 + + + + + + 360 

GTCATGTTGTCGTGCATGGCACACCAGTCGCAGGAGTGGCAGGACGTGGTCCTGACCGAC 

QYNSTYRVVSVLTVLHQDWL 

AATGGCAAGGAGTACAAGTGCAAGGTCTCCAACAAAGCCCTCCCAGCCCCCATCGAGAAA 

361 + + + + + + 420 

TTACCGTTCCTCATGTTCACGTTCCAGAGGTTGTTTCGGGAGGGTCGGGGGTAGCTCTTT 

NGKEYKCKVSNKALPAPIEK 

ACCATCTCCAAAGCCAAAGGGCAGCCCCGAGAACCACAGGTGTACACCCTGCCCCCATCC 

421 + + + + + + 480 

TGGTAGAGGTTTCGGTTTCCCGTCGGGGCTCTTGGTGTCCACATGTGGGACGGGGGTAGG 

TISKAKGQPREPQVYTLPPS 

CGGGATGAGCTGACCAAGAACCAGGTCAGCCTGACCTGCCTGGTCAAAGGCTTCTATCCC . 

481 + + + + + + ~540 

GCCCTACTCGACTGGTTCTTGGTCCAGTCGGACTGGACGGACCAGTTTCCGAAGATAGGG 

RDELTKNQVSLTCLVKGFYP 

AGCGACATCGCCGTGGAGTGGGAGAGCAATGGGCAGCCGGAGAACAACTACAAGACCACG 

541 + + + + + + 600 

TCGCTGTAGCGGCACCTCACCCTCTCGTTACCCGTCGGCCTCTTGTTGATGTTCTGGTGC 

SDIAVEWESNGQPENNYKTT 
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FIG. 24B 



CCTCCCGTGCTGGACTCCGACGGCTCCTTCTTCCTCTACAGCAAGCTCACCGTGGACAAG 

601 + + + + + + 660 

GGAGGGCACGACCTGAGGCTGCCGAGGAAGAAGGAGATGTCGTTCGAGTGGCACCTGTTC 

PPVLDSDGSFFLYSK LTVDK 

AGCAGGTGGCAGCAGGGGAACGTCTTCTCATGCTCCGTGATGCATGAGGCTCTGCACAAC 

661 + + + + + + 720 

TCGTCCACCGTCGTCCCCTTGCAGAAGAGTACGAGGCACTACGTACTCCGAGACGTGTTG 

SRWQQGNVFSCSVMHEALHN 

BaxnHI 
I 

CACTACACGCAGAAGAGCCTCTCCCTGTCTCCGGGTAAATAACTCGAGGATCC 

721 + + + + + 773 

GTGATGTGCGTCTTCTCGGAGAGGGACAGAGGCCCATTTATTGAGCTCCTAGG 

HYTQKSLSLSPGK* 
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FIG. 25A 



Ndel 
I 

CATATGGACAAAACTCACACATGTCCACCTTGTCCAGCTCCGGAACTCCTGGGGGGACCG 

1 + + + + + + 60 

GTATACCTGTTTTGAGTGTGTACAGGTGGAACAGGTCGAGGCCTTGAGGACCCCCCTGGC 

MDKTHTCPPCPAPELLGGP 

TCAGTCTTCCTCTTCCCCCCAAAACCCAAGGACACCCTCATGATCTCCCGGACCCCTGAG 

61 + + + + + + 120 

AGTCAGAAGGAGAAGGGGGGTTTTGGGTTCCTGTGGGAGTACTAGAGGGCCTGGGGACTC 

SVFLFPPKPKDTLMISRTPE 

GTCACATGCGTGGTGGTGGACGTGAGCCACGAAGACCCTGAGGTCAAGTTCAACTGGTAC 

121 + + + + + + 180 

CAGTGTACGCACCACCACCTGCACTCGGTGCTTCTGGGACTCCAGTTCAAGTTGACCATG 

VTCVVVDVSHEDPEVKFNWY 

GTGGACGGCGTGGAGGTGCATAATGCCAAGACAAAGCCGCGGGAGGAGCAGTACAACAGC 

181 + + + + + + 240 

CACCTGCCGCACCTCCACGTATTACGGTTCTGTTTCGGCGCCCTCCTCGTCAT6TTGTCG 

VDGVEVHNAKTKPREEQYNS 

ACGTACCGTGTGGTCAGCGTCCTCACCGTCCTGCACCAGGACTGGCTGAATGGCAAGGAG 

24i + + + +. + + 300 

TGCATGGCACACCAGTCGCAGGAGTGGCAGGACGTGGTCCTGACCGACTTACCGTTCCTC 

TYRVVSVLTVLHQD WLNGKE 

TACAAGTGCAAGGTCTCCAACAAAGCCCTCCCAGCCCCCATCGAGAAAACCATCTCCAAA 

301 + + + + + .--.-. + 360 

ATGTTCACGTTCCAGAGGTTGTTTCGGGAGGGTCGGGGGTAGCTCTTTTGGTAGAGGTTT 

YKCKVSNKALPAPIEKTISK 

GCCAAAGGGCAGCCCCGAGAACCACAGGTGTACACCCTGCCCCCATCCCGGGATGAGCTG 

351 + + + + + + 420 

CGGTTTCCCGTCGGGGCTCTTGGTGTCCACATGTGGGACGGGGGTAGGGCCCTACTCGAC 

AKGQPREPQVYTLPPSRDEL 

ACCAAGAACCAGGTCAGCCTGACCTGCCTGGTCAAAGGCTTCTATCCCAGCGACATCGCC 

421 + + + + + + 480 

TGGTTCTTGGTCCAGTCGGACTGGACGGACCAGTTTCCGAAGATAGGGTCGCTGTAGCGG 

TKNQVSLTCLVKGFYPSDIA 

GTGGAGTGGGAGAGCAATGGGCAGCCGGAGAACAACTACAAGACCACGCCTCCCGTGCTG 

481 — + + •-- + + + . + 540 

CACCTCACCCTCTCGTTACCCGTCGGCCTCTTGTTGATGTTCTGGTGCGGAGGGCACGAC 

VEWESNGQPENNYKTTPPVL 

GACTCCGACGGCTCCTTCTTCCTCTACAGCAAGCTCACCGTGGACAAGAGCAGGTGGCAG 

541 + + + + + + 600 

CTGAGGCTGCCGAGGAAGAAGGAGATGTCGTTCGAGTGGCACCTGTTCTCGTCCACCGTC 

DSDGSFFLYSKLTVDKSRWQ 
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FIG. 25B 



C AGGGGAACGTCTTCTC ATGCTCCGTGATGC ATGAGGCTCTGCACAACCACTACACGCAG 

fi01 + + - + + + + 660 

GTCCCCTTGCAGAAGAGTACGAGGCACTACGTACTCCGAGACGTGTTGGTGATGTGCGTC 

QGNVFSCSVMHEALHNHYTQ 

AAGAGCCTCTCCCTGTCTCCGGGTAAAGGTGGAGGTGGTGGTTGCACCACCCACTGGGGT 

661 + + + + + + 720 

TTCTCGGAGAGGGACAGAGGCCCATTTCCACCTCCACCACCAACGTGGTGGGTGACCCCA 

KS LSLS PGK GGGGGCTTHWG 

BamHI 
I 

TTC ACCCTGTGCTAATGGATCCCTCGAG 

721 + + 748 

AAGTGGGACACGATTACCTAGGGAGCTC 

F T L C * 
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FIG. 26A 



Ndel 

CATATGTGCACCACCCACTGGGGTTTCACCCTGTGCGGTGGAGGCGGTGGGGACAAAGGT 

1 + + + + ..--+--•----.-+ 

GTATACACGTGGTGGGTGACCCCAAAGTGGGACACGCCACCTCCGCCACCCCTGTTTCCA 



MCTTHWGFTLCGGGGGDKG 

GGAGGCGGTGGGGACAAAACTCACACATGTCCACCTTGCCCAGCACCTGAACTCCTGGGG 

+ + + + + + 120 

CCTCCGCCACCCCTGTTTTGAGTGTGTACAGGTGGAACGGGTCGTGGACTTGAGGACCCC 

GGGGDKTHTCPPCPAPELLG 

GGACCGTCAGTTTTCCTCTTCCCCCCAAAACCCAAGGACACCCTCATGATCTCCCGGACC 

..4.. ----«--- + -- -- -**--4*------'--- + -- ***" , **"*~" + ' 180 

CCTGGCAGTCAAAAGGAGAAGGGGGGTTTTGGGTTCCTGTC3GGAGTACTAGAGGGCCTGG 

GPSVFLFPPKPKDTLMISRT 

CCTGAGGTCACATGCGTGGTGGTGGACGTGAGCCACGAAGACCCTGAGGTCAAGTTCAAC 

...... ..4,.. ....*.- + •- •••--•• + ••••••"-•• + 240 

1 GGACTCCAGTGTACGCACCACCACCTGCACTCGGTGCTTCTGGGACTCCAGT'tCAAGTTG 

PEVTCVVVDVSHBDPEVKFN 

TGGTACGTGGACGGCGTGGAGGTGCATAATGCCAAGACAAAGCCGCGGGAGGAGCAGTAC 

241 + + + + - + ----- + 300 

ACCATGCACCTGCCGCACCTCCACGTATTACGGTTCTGTTTCGGCGCCCTCCTCGTCATG 



W Y 



VDGVEVHNAKTKPREEQY 



AACAGCACGTACCGTGTGGTCAGCGTCCTCACCGTCCTGCACCAGGACTGGCTGAATGGC 

. . + . ...... ..4... ••■•--- + ••-----•• + -- — - - - — 4. - — — — — 4- 360 

TTGTCGTGCATGGCACACCAGTCGCAGGAGTGGCAGGACGTGGTCCTGACCGACTTACCG 

NSTYRVVSVLTVLHQDWLNG 

AAGGAGTACAAGTGCAAGGTCTCCAACAAAGCCCTCCCAGCCCCCATCGAGAAAACCATC 
mr«w w „^ > „»....--- + -- -»-»--- + -- -- -- -- -4**'--"""'""*" + 420 

3 1 TTCCTCATGTTCACGTTCCAGAGGTTGTTTCGGGAGGGTCGGGGGTAGCTCTTTTGGTAG 

KEYKCKVSN K A LPAPIEKTI 

TCCAAAGCCAAAGGGCAGCCCCGAGAACCACAGGTGTACACCCTGCCCCCATCCCGGGAT 

^21 - - .... + .... ..+.---- + -+ -* + --" ---+ 480 

AGGTTTCGGTTTCCCGTCGGGGCTCTTGGTGTCCACATGTGGGACGGGGGTAGGGCCCTA 

SKAKGQPREPQVYTLPPSRD 

GAGCTGACCAAGAACCAGGTCAGCCTGACCTGCCTGGTCAAAGGCTTCTATCCCAGCGAC 

481 + + + + +_-.-- + ,.540 

CTCGACTGGTTCTTGGTCCAGTCGGACTGGACGGACCAGTTTCCGAAGATAGGGTCGCTG 



E L T 



ATCGCCGTGG 



KNQVSLTCLVKGFYPSD 
AGTGGGAGAGCAATGGGCAGCCGGAGAACAACTACAAGACCACGCCTCCC 



+ + + + + 600 



541 TAGCGGCACCTCACCCTCTCGTTACCCGTCGGCCTCTTGTTGATGTTCTGGTGCGGAGGG 
IAVEWESNGQPENNYKTTPP 
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FIG. 26B 



GTGCTGGACTCCGACGGCTCCTTCTTCCTCTACAGCAAGCTCACCGTGGACAAGAGCAGG 
601 + + + + + + 660 

CACGACCTGAGGCTGCCGAGGAAGAAGGAGATGTCGTTCGAGTGGCACCTGTTCTCGTCC 
V LD S DG S F F LY S KLTVD K S R 

TGGCAGCAGGGGAACGTCTTCTCATGCTCCGTGATGCATGAGGCTCTGCACAACCACTAC 

661 + + + + + + 720 

ACCGTCGTCCCCTTGCAGAAGAGTACGAGGCACTACGTACTCCGAGACGTGTTGGTGATG 

WQQGNVFSCSVMHEALHNHY 

BamHI 
I 

ACGCAGAAGAGCCTCTCCCTGTCTCCGGGTAAATAATGGATCC 

721 + + + + 763 

TGCGTCTTCTCGGAGAGGGACAGAGGCCCATTTATTACCTAGG 

TQKSLSLSPGK* 



SUBSTITUTE SHEET (RULE 26) 



